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' '.' To .provide high strength concrete mixtures 
with low water content, but which can still be effec- 
s tively applied^: certain compositions can be added to 
Hl^e mixtures . For example, water-reducing agents can 
enable concrete mixtures to employ less water, while 
achieving initial fluidity. An example of such agents 
is sul fona ted naphthalene formaldehyde condensates. 
^JI j.;v^ 0we T er '• : - u 5* onl y aid the fluidity for a short 
period of time, and the concrete mixture stiffens 
rapidly after ; that period. Other water- reducing com- 
positions, for example the lignosulfonates, and hydroxy- 
?^|^^^ ox ylic''aci^ #; i-enable the concrete to employ less 

{water and achieve fluidity, but such compositions also 
extend the time required for the concrete mixtures to 
set ;- B * delaying the setting tiae of the concrete, the 

.V'iV <l^ et= ^^^^^i^ hieve Performance strength is unaccep- 
tably long. 
Claim 

l- : An aqueous admixture composition suit- 



•:E? 1>ie ' f ° C Pre ^E ing ' ef f ecti ve ly fluid concrete mixtures, 
■v^A ; v?? id admixture compos i ti on compr i sing . : ' 

(a) a water-reducing agent. .../2 
ND ~~ ~ ~~ ! o 
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.,;^^^:V *- v ;' (b) a water-soluble polymer compo- " 

^ • ' ^ sitibn, and • 

:; ^i^v^T. (c> .:■ water . 



14 * ^ process of Providing effectively, fluid 
: ; concrete mixtures, said process comprising 

(a) providing a- .solids mixture of 



' CI) ; a cemerititious binding ykgent; 



/,< K-v;*>V* . ... V£.<-*. ana 

• ri ^ an a 99^gate composition; 

(b) contacting said solids mixture with 
a functionally effective amount of 
an aqueous admixture composition 
; >;;;-\J;^r > . as defined in any of the preceding 

^ -\c / • 'claims • 
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The following statement is a full description of this invention, including the best method of performing it known to 
applicants): 



PROCESS FOR PREPARING CONCRETE MIXTURES 
AND A LIQUID ADMIXTURE THEREFOR 
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This invention concerns the preparation of 
concrete mixtures. Included within this invention 
are dry blend concrete mixtures and liquid admixtures. 

Common concrete mixtures are mixtures of 
aggregate compositions, a cementitious binding agent 
and water. Such mixtures are employed in construction 
applications requiring high strength materials, such as 
in preparing walls, floors, ceilings, and support column: 
and beams . 



The strength of the concrete mixture is 
>t|F el *5 ed to the amount of water employed in its preparation 
. ; :-y: ; vTyp^.cally, stronger concrete can be provided by employing 
■•■•••Jless water in the mixture. However, there are functional 
limitations to the minimum amount of water which is 
15 required. For. ^exaiapie, .the concrete mix ture can become 
too stiff to be effectively employed in its intended 
applications. 
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; To provide high strength concrete mixtures 
with low water. still be effec- 

tively appli d, certain compositions can be added to 
the mixtures . For example , y water- reducing agents can 
enable concrete mixtures to Employ less water , while 
achieving initial fluidity. " J An example of such agents 
is sulfonated naphthalene formaldehyde condensates . 
However, such agents only aid the fluidity for a short 
period of; time, and the concrete mixture stiff ens 
rapidly after that period. Other water-reducing com- 
positions, for example the lignosulfonates, and hydroxy- 
carboxylic acid, enable the concrete to employ less 
water and achieve fluidity, but such compositions also 
extend the time required for the concrete mixtures to 
set. By delaying the setting time of the concrete, the 
time required to achieve performance strength is unaccep 
tably long. 

Some of the teachings available with respect 
to concrete disclose pumpable compositions having a 
dispersing agent and a gelling agent (U.S. Patent 
4, 131,480) br^aving cellulose ethers or polyvinyl 
alcohol or polyacrylic amide (U.S. Patent 4,069,062), 
miscibility aids having methylcellulose water, and a 
chelating metallic compound (Jap Patent Kokai No . 

1977-90528 )7|:^mblding sand mixtures having a rapid 
harding cement a polymer water; molding agent, a polymer 
water-reducing agent, and optional components (U.S. 
Patent 4,131,474), and additives "having gelling agents 
such as water soluble cellulose ethers, dispersing 
agents such ^ as naphtha lene/ formaldehyde, and antifoam 
.agents such ias Silicone (U.S.; Patent 4,265,674). 
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In view of the disadvantages of known methods, 
^it .is desirable to; provide concrete^inixtures and a •; 
process for preparing them which have ; a low water 
content, but which can be effectively applied over an 
5 ^ extended period of time, and whiclvfare efficiently and 
effectively prepared. 

In one embodiment thi s d^nv^ntion is an improve- 
ment in a process of preparing a concrete mixture by 
providing a solids mixture having major amounts of a 

10 coarse aggregate composition and a fine aggregate 

composition, and a cementitious binding agent and then 
contacting said mixture with a wa^r-^recUicing agent and 
? v water, the improvement comprising -incorporating a 

•functionally effective amount of a water-solxible polymer 

15 composition into the solids mixture whereby the resulting 
concrete mixture *as an extended time of effective 
fluidity over a concrete mixture of the same composition 
prepared without the incorporation of the water-soluble 
polymer. . 

20 In a further embodiment this invention is an 

aqueous admixture composition suitable for preparing 
effectively fluid concrete mixtures, the admixture 
composition comprising (a) a water-reducing agent, (b) 
a water-soluble polymer composition , and ( c ) water. 

25 Furthermore, the aqueousVa^ixture composi- 

tion of this invention provides tie skilled artisan 
with a process for manufacturing concrete mixtures 
whi<?h have an extended time of effective fluidity over 
concrete mixtures pf the same compoS^ion but which do 

' 30 ' ; $ nbt^enipioy 'tJie' 'water-soluble polymer ^cbmpbsition of the 
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aqueous ^adinixture con^beatibh. The processlcomprises 
providirigta solids mixture of a cementitious binding 
agent^^;|fine aggregate fand a coarse 'aggregate/ arid 
conta:cti^gSthe solids mixture with a functionally 
5 effebt^e|^otmt of |tJie^^ebu^ 

of this ^iwent ion ,- and pp^pnaily, additional water to 
obtain an f effectively fluid concrete mixture. 

' surprisingly; -the invention •prbyii|es concrete 
mixtures and processes for preparing them which have 

10 a low water content, but which can be effectively 
applied oyer an extended period of time and which 
one effectively and efficiently prepares ;\;: ^ Con- 
crete mixtures prepared via the processes Jpf this 
invention can be employed in applications in which 

15 conventionally prepared concrete mixtures are employed . 
Such applications include, for example , the preparation 
of high strength walls, floors, ceilings/ and support 
columns and beams. 

^The cementi tious binding agent employed in 
20 preparing the dry blend concrete mixtures of this 

invention fiure those agents which can exhibit binding 
and adhesive properties upon contact with water. Such 
agents can be, for example, any of the portiarid cements . 
A functionally effective amount of the cementitious 
25 binding agent can be any amount which is Sufficient to 

bind all of the other components of the concrete mixture 
together. As used herein, all amounts of the concrete 
components ; -are based on weight parts of cementitious 
binding agent . 

30 Aggregate compos itibris comprise the raaj or 

component to f the concrete.- Typically, more than one 
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type ^pf aggregate material is employed in preparing ■ 
concrete compositions. One aggregate can be a fine 
aggregate which functions to impart volume to the 
concrete f and imparts some element of strength. Such 
fine ^a^gregates can be com^ »d of fine particles. 
These >?p articles impart volume by residing between the 
particles of cementitious binding agent ;and the other 
components of the concrete. An example of a suitable 
fine aggregate is sand "which is acceptable under ASTM 
C-33. A major amount of fine aggregate is employed in 
the concrete mixture. A major amount is an amount 
which is greater than the amount of cementitious binding 
agent. Such amount can vary and typically ranges from 
about 1.75 to about 3 parts, preferably about "2 parts 
15 based on weight of cementitious binding agent, although 
any amount which can provide the desired volume and can 
be bound by the amount of binding agent is sufficient. 



10 



^ / A second aggregate composition can be included 
to impart the desired physical properties, such as 
20 strength/ physical appearance/ electro-conduccivity and 

the like, to the concrete. -Such an aggregate composition 
is comprised of a major amount of particles which are 
larger than the particles comprising the fine aggregate . 
Such particles can be ;^0^ quarter inch (0.6 cm) in 

f rr 'l* mr9 Z 25 diameter or larger depending on ^ application . As 
in the fine ;aggre gate, pa'"5 major; amount of such a coarse 
aggregate is empl and 
typically ranges from abotit 1 . 75 to about 3, prefer- 
ably about 2 parts based on weight of the cementitious 
30 bindiag agent, although any amount which can impart the 
- • . ..-^ esi ^^v. strength , and be bound by the amount of binding 
agent rxs ^sufficient. r 1 
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-;.;^Y^\raount 'of - l 'water is employed in preparing 
the concrete mixture which is sufficient to activate 
the amount of ^binding agent and to provide an effective 
fluidity^ Such an amount can vary and typically ranges 
from aboii£ 0.3 to about 0* 7/ preferably from about 0.4 
to about Cf . 5 p arts based on weight of the binding 
agent r although any amount which can perform the func- 
tions is sufficient; It^ is des ir able to employ the 
minimum cuaount of water necessary to perform the func- 
tions . 

The aqueous admixture composition of this 
invention is comprised of specialized components which 
perform certain functions in concrete mixtures which 
employ the aqueous admixture. Therefore, unless other- 
wise stated, as used herein the functionally effective 
amounts of the components of the aqueous admixture 
refer to their respective functions in a concrete 
mixture, and not to a funqtion in the aqueous admixture 

itself. -t:y : \,\;-r- • mQ 

The water-reducing agents employed in pre- 
paring the concrete mixtures o f this invention are 
thpse polymer compositions which are known to maintain 
the fluid properties of the concrete mixture at a lower 
amount of water compared to the fluid properties of a 
concrete mixture which does hot contain such agents . 
Such agents ;are ; believed to aid in dispersing the 
cementitibus binding agent throughout the filler and 
aggregate ^materials. Therefore, less water is required 
to provide^ a concrete mixture which is effectively 
fluid . ^ - E^a^Ies , o£ .:■ such |water^ reducing agents , also 
:knoym as^pl^^cizers and !supe sul- 
tonated naphthalene formaldehyde condensate, sulfonated 

33,297A-F -6- 
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^^^f^-l^^^^hyd 6 . condensate, the^lignosulfonates, 
; : ; l^i|^^^>xylic jitf^^ ^ like^fTl^; preferred 
water^reducing agents are the sulfonated melamine and 
tt a Pfc&al^e^ of their 

superior ■ water-redii^Ihg^capacities, Stich water-reducing 
agents are available^and prepared by known methods . 
Typically, water-reducing agents can teduce the amount 
of wa ^f required to provide an effectively fluid 
concrete mixture by [at least about 5 percent, pre- 
ferably at least about 12 percent, and most preferably 
at ^^t about 20 percent based on the amount of water 
regu ^5?!? a ^o provide a- ^ degree of fluidity in a 

concrete mixture which %oes not contain the agents. 
The w^ter-r educing agents are available and prepared by 
15 known methods. 

• -^^P?^-^ e - • ««ount of such water-reducing agents 
employed in the liquid admixture can vary and typically 
ranges ;;f rom about 20 to about 60 weight percent, pre- 
ferably from about 35 tb about 55 weight percent based 
20 on totar ; ^eight of aqueous admixture, although any 
fu ^^^^^y effective amoxint which can provide the 
effective degree of fluidity to concrete mixtures 
containing an amount of the admixture is sufficient. 

A minor amount of the water-reducing agent is 
25 employed in the dry blend concrete mixtures. A minor 
amoun t is an amount sxibst^ less than the amount 

of c ^!!^^i tious bindih^fa^nt employed . Such an amount 
can vary , and typically ranges from about; 0 .3 to about 
3 per ^P t ^P referabl y ^out 1 percent based on weight 
of qe^p^Ltious binding (agent; although any amount 
• W ^Si^tell^ ide <Ae ^?Wive degree of ^fluidity is 
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;^^;;. i , i The water-soluble polymer compositions of 

areQgg*n to inhibit, the agglomeration 'of certain 
m: ::<l^§P^ pe ^f|n^^eous systems^; i t is believed' 
5 ^5 t: ®"? h Fo^ers jfunction at the!' cement/water inter- 

t& - ; ..^^^SliS^f lttll When ^ functionally ef fec- 
tgpamqunt of such ^ a polymer composition is employed, 
SHUffi .fixtures exhibit an effective/fluidity over an 
ex |® n ^f time Period; It is also observed that although 
10 ^f^tl^f^Y* fluidi^ is extended, such polymers do 

not ; d ^ act from the set- time , nor the effective strength 
! of ^e hardened co ^rete. Such concrete mixtures 
„" e3c ^ b lS S omparat>le .tcowpressive strengths to concrete 

mixtures prepared without water-reducers and/or polymers. 

15 



• * 

* • 



^Examples of such polymers are the water— sol - 
ubl ® cellulose ethers, water-soluble natural or synthe- 
tic gums , the alginates , polyvinyl alcohol, polyvinyl 
aCet fJ?' 1:116 P ol yacryl amides , and others . Pre f er ably , 
a wat:er -soluble cellulose ether is employed. Most 



20 



25 



a hydrox^ropyl methylcellulpse is employed. 
Such polymers are prepared by known methods. For 
example, /: the celluio^|f|hers are typically prepared by 
reacting alkali cellulose with functionally effective 
am °^Sf^' the desired;etherifying agents; for example, 
^ ^*fe^ lide ' and alkylene oxide to provide a hydroxy- 
alkyl^^^cellulose^-^uch a process is disclosed in, 
for example, U.S. Patent 4,477,657. 



A functional Ineffective amount of the water- 



" S °^lMS 3 : ymer ±S W&fMi Such amount is sufficient 
v° ;il^Milill e f f ec|ive|f lui&ity o f the concrete mix tt, 



& ■ 30 t0 «"««ive fluidity of the concrete fixture 

■ OV Sg8l^ilgP 0 * "tijii^uMpolyraers; are' known to 
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"uiick ri aqueous systemsy? so the upper ^llmit on the 



aiikitintp^ which so l/thickens the 




^Mg^^gKAs in ^thei*fater-r educing agent; a minor 




and 

remges ? froml^out 0.01 to about 0*1 percent, 
preferably from about ;0. 015 to about 0.02 percent based 
'.on5'weight ; : of cementltious binding agent, although any 
10 amount is sufficient to extend the effective 

fiuidi^^c 

: J ;\ . A function&lly effective amount of the water- 
sqlubl^j)olymer is employed in conjunction with the 
waters-reducing agent i n the liquid admixture concrete. 
15 Such ^ount is suf^ extend the time of effec- 

tive/fluidity of the ^concrete mixture. Such polymers 
are * toqwn to thicken^ aqueous systems , so the upper 
lijnl^g^i^the amount employed is that amount which so 



thicker^ Sthe aqueous ^admixture that it cannot be effec- 
20 tively yproyided to ^a ^concrete mixture or the concrete 
mixtiirS i ts el f i s iunworkably thick . i ; -^The amount can 
vaLry^^dJtyp^cally. ranges from about 0.1 to about 0.7 
weightlpWrcerit^ about 0.5 

wei^t^p^rcent based: on tqtal weight of aqueous admix- 
25 ture^-^lS&ough any •-. 'amounts which is sufficient to extend 
the time of effecti veP>rfluidity of a concrete mixture 
can^be^employed . , ; ^ 

^$MK^O^ ether 
selihkedtw^ 

30 .^;ager^ tern- 

t^reversibly^insoluhle ln^water^ Suitable 
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: '4r ; - - crosslinking v agents ar , for example, the aldehydes or 
(Ualaenydes^mth glyoxal being preferred for hydroxy- 

? the dispersibilxty of thelcellulose ether in water . 
: 5 The ef fect^pf ythe crbssliliking "agent can be reversed 

by adding, an amount of a hydroxide composition; such 

as ' for^^£^ie'; ammonium^ydroxide . Typically, a 
-trace amount of the hydroxide is sufficient to reverse 

the crossl;nJdng effect, Suitable crosslinking methods 
10 are disclqsed in, for example, U.S. Patents 3,489,719; 

4,321,367 and 4,373,959. 

;ta.,amount.of water is employed in the liquid 
admixture^ ^ of this invention to provide an 

effective S^^id mixture of the functional components. 

15 Preferably,/ such amount is sufficient to form a solu- 
tion with tie water-soluble polymer composition to 
facilitate j^xing with the other components of the 
aqueous admixture. The amount can vary, and typically 
ranges from about 40 to about 80 weight percent of the 

20 total weight v of the admixture, although any amount 

sufficient ju> ^provide an effective liquid mixture can 
be employed^^tjis preferred that distilled water be 
employed so .that interaction with the components of the 
admixture is ^avoided. 

25 Other compositions can be added to the aqueous 

admixture to perform o ther! desirable functions . For 

.:^ : ^.,pkample, during agitation- to prepare the concrete 

degree o^ foaming can occur. 

: ^:^ffii^ h , ;foa?&^^ ■ an' excess i ve amount of air 

30 • • . into the con/?rAtA m i v 1 1 • - bKi ^ * ~ 



3910^° ^-^^^^P mixture ,\ vhich f 'c^n detract from the 

hardened concrete. It can therefore be 




desirable to; add an anti- foaming agent to the aqueous 
^admixture J .'^ 
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Suitable ,anjti- foaming agents are those polymer 
C ?!S^i tions known to - inhibit the formation of bubbles 
:Vix^a,Vliguid during itis agitation by reducing its surface 
^^^.f^Py" Examples ar;e the organic phosphates, polysi- 
^^? eS ^ acet y le »ic diols, polygiycols and alcohols. 
^^V^P^t °f tbe anti- foaming agent can vary and 
•t^ically ranges from about 0.1 to about 5 weight 
; percent r preferably f^om about 0.1 to about 4 weight 
^ Percent of the total weight of the aqueous mixture, 
although any functionally effective amount sufficient 
to inhibit the amount of bubbles which can form during 
agitation of the concrete mixture can be employed. 
Suc ^ii agents are "adily commercially available. 

• view of the fact that the water-soluble 
polymer -compositions, especially the cellulose ethers 
ca %$ l "-9H e n aqueous solutions, it is desirable that a 
fuixc^bionally effective amount of a viscosity reducing 
agent be employed in the aqueous admixture. Suitable 
?9en^:^e those liquids which are known to be sub- 
^ t ^|^a^Iy nuscible with water. It is also advan- 
tageous that such liquids have minimal reactivity with 
toe ^^® r co ^ ponents ? f admixture and concrete. 

Examples of such agents are the alcohols and alcohol 
d ^*y;atives, su ch as methanol, ethanol, isopropyl 
alcohol, triet^anolaimi^e propylene glycol. A 

functionally effective amount of the viscosity reducing 
: ^5^^;^y^iah '•"amourit sufficient to reduce the viscosity 
of ' t $; e *<3Reous admixture itself to render it a more 
wor>c: ^ 1 - liquid. Such amount can vary and typically 
ranges from about 1 to about 5 weight percent, pre- 
fe ^^ 1 ^ ^ om about 1-9 to about 4 weight percent based 
• 0 ^f^ft?i of a< I ueous admixture; although any amount 
:^^|^^P||to. impart ^the .desired viscosity to the 
admixture can be empfpyed. 

33,297A-F -n- 



.^vThe aqueous admixture of this invention can 
be P^p<ared in any manner; as long as upon addition to 
a c °ncrete mixture , the components can be substantially 
uniforal^ throughout. The admixture can be 

in any|iiquid form. For example, the components of the 
admixture z can form a true solution in which the indi- 
vi dua:i^^onqpohents of thes admixture are substantially 
homogeneously dispersed throughout the liquid phase. 
Colloidal and micellar solutions are also suitable. 
The admixture can likewise be a mixture of two or more 
miscible liquids . Two or more immiscible phases are 
suitable as long as the phases are substantially stable 
for tlie^etibd of time required for the addition to and 
dispersipii throughout the concrete mixture. Aqueous 
dispersions and emulsions are also suitable. 

: As used herein, the expressions "effective 
fluidity^^ fl effectively fluid", and "effectively applied" 
refer to the fluid-like properties exhibited by the 
concrete ^mixture during preparation and application. 
An effectively fluid concrete mixture., for example, is 
a concrete mixture which can be readily agitated to 
suf wet ail of the components of the mixture, 
and which Jean be readily -workable to be effectively 
applied. An effectively applicable concrete mixture , 
for example^ can be readily applied and can substan- 
tially .;a|h|re to the desired surface or structure. 
Such properties can be measured, for example, by the 
slump tes^ias defined in^^TM -C- 143 . I n_ such a test, 
a concrete mixture is prepared and placed in the fru- 
stum of ^ cone. After a period of time, the cone is 
removed, ; and the distance that the concrete mixture 
drop? is measured. The test is repeated at regular 
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intervals, v.A^fluid concrete mixture drops after longer 
periods a^d^ close teethe distance it dropped in 

;:"....,,:,.the initial ^.est.;...,, When preparing a concrete mixture by 

the process 6f this invention; and comparing its slump 
5 test results against a concrete mixture of the same 
compos itiphVpbut of the 

water-sol^leTpolymer composition, the concrete mixture 
of this invention retains its slump over time better. 
That is;;:cbnipared with the amount of initial slump, the 

10 concrete mixtures of this invention can slump closer to 
the initial slump amount than do other concrete mixtures 
Therefore/ the concrete mixtures of this invention have 
an extended gime of effective fluidity. For example, 
the imprwedj^concrete mixtures can slump closer to 

15 their irutial^ sliimp compared with other concrete mix- 
tures after 20 minutes , preferably after 30 minutes, 
more preferably after 40 minutes, and most preferably 
after 60 minutes when tested according to ASTM C-143 . 

^Td practice the improved process of this 
20 inven t i on , the amounts o f the cementitious binding 

agent, the filler material , and the coarse aggregate 
material are> combined to provide a solids, and pre- 
ferably a siAstantially dry solids, mixture. By 11 sub- 
stantially d^ ,f • is meant that ;nc water, except for the 
25 mo i s tur e as soc rated with the components under condi - 
tions of ordinary storage and application, is added 
during the minng of tiese Hip)nents . The water- 
-soluble polymer composition can be incorporated into 
the solids jn^ture in any manner which can substan- 
30 tially unifbCTly disperse the water-soluble polymer 

throughout t^; Solids mixture. Preferably, the water- 

is a substantially dry 
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powder; {>%nS|is first intimately mixed with the cemen- 
v^: ^ titiouslb can then be com- 

bihed. wi^gt^e filler and coarse aggregate materials . 
.• . A fxmctibi^%iy e amount of the water-reducing 

. . ' ■ "''■»>>/-^>>;;^^-r- . ..■ . 

5, i-ageni^f alter are then admixed with the solids-polymer 
i m agent is in a 

liquid form ^ , the water-reducing agent and 

waterjc^^bevadde simultaneously, as a liquid mixture, 
or in se^ence with either the water or the water- 
10 -reducing; age added first. Preferably, the water- 
- reducing^ agent and water are added simultaneously, 
*■ although padding the water first, rollowed by the 

; additionHof>,water-reducing agent is also acceptable. 

^ The co^orcnts are mixed until a concrete mixture 

15 having ^e^jciesired effective fluidity is provided. The 
concrete mixture can then be employed in its intended 
applicatipn,; 

^The aqueous admixture of this invention is 
useful in^preparing concrete mixtures with an extended 
20 time of effective fluidity. Such concrete mixtures can 
' be prepared Jby conventional methods with the aqueous 

admixture added therein. the amounts of 

cementitiou^ aggregate, and coarse 

• aggregate aire combined to provide a solids mixture, 

; ; 25 preferably;; a; ^ mixture. The 

; solids contacted /-under agitation condi- 

tions, witli|ia functionally effective amount of the 
aqueous admxixture and, optionally, an additional amount 
of water ; to provide an effectively fluid concrete 
;, 30 ; mixture^^ffie Manner of addition of the aqueous 



admixturevti^tlie "solids mixture" ; ; ;iis not critical as long 



- - ^ ' as all /thej^bmponents can be substantially uniformly 
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disjpe^ throughout the solids mixture. The aqueous 
^^.'^.^W^re .and w.uii€|of mix water can be added simul- 
'^^t^eously/ or sequentially with either the admixture or 
; mix -water added initially . Within the simultaneous 
5;g;;|ic^^ of addition wherein 

some ^of the functional components; e.g., the water- 
deducing agent; water-soluble polymer, or anti -foaming 

or separately to the mix 
" Jwater; Also, in ttik simultaneous addition embodiment, 
10 the amount of mix water can comprise the aqueous admix- 
/" Jture of the invention. Preferably, the functional 
, components , the water-reducing agent, water-soluble 
' ':^"fpolyTner and optional components, are combined initially 
'^b;-:providei the aqueous admixture, and then the prepared 
15 aqueous admixture is added to the mix water. This 
method of addition can substantially simultaneously 
i ^^erse all of the functional components of the 
admixture uniformly throughout the concrete mixture. 
The, ^ount of tAe ^aqueous admixture added to the con- 
20 crete (mixture can ^vary and typically ranges from about 
0.01 to about 0.1 and preferably from about 0.03 to 

cementitious binding 
^gent,; although any effective amount is sufficient. 

V v . Other compositions can be added in function- 
25 ally^ effective amounts as needed. For example, air- 

vV^n^^ining agents can be added to the concrete mixture 
^^:p|^^ain .air . • - Al so anti foaming agents, such as 

poiysiloxanes and ;"^e; like can be added -to inhibit, the 
^•fpimatibn of air bufcbies during agitation of the concrete 
30 ^mixt^e.. Such optional components , their method of 

|well known to those skilled in 
Vcrxtxcal to the practice of this 



fxnvention. .. 



33,297A-F -15- 



The following examples are intended to illus- 
tra £ < 7 only* and nbt limit the scope of the invention. 



1 ■ -4r 



t: A concrete mixture is prepared as follows: A 
S ^S^ a ^ ially < ^!|4; I * timate mixture of about 11 kilo- 
g3ra " s portl and ^^yP^ 1 cement and about 1.63 grams of a 
, hydroxypropyl metliyicellulose having a hydroxypropoxyl 
molar substitution from about 0.1 to about 0.35, and a 
methoxyl degree of : substitution from about 1.1 to about 
2, and a viscosity of about 4000 centipoises measured 
'•■'J?S^*£> as a 2 Pf^cent solution is provided. This 
m f*^ ure : is intimately mixed in the substantially dry 
form with about 23 kg of sand acceptable under ASTM 
c "3?.r and about 23 kg of gravel comprising a major 
amount of particles greater than about three-eighths 
inch ( 0 . 9 cm ) in di ameter . About 3.5 g of an. air- 
"entoaining agent, J sold as Grace AEA® by the w.R. Grace 
Co .'.'.,' is added to provide an air content of 5.5 percent 
in the final concrete mixture . To this substantially 
homogeneous substantially dry mixture is added about 

■ ^ xOf a condensed sulfonated naphthalene formaldehyde 
IW^IS^ter-reducihg {agent known as ICI Mighty 150®, 
available from the --ICI Amerio. Co., and about 4.4 kg of 
water.-- -'^4/-' r '.' ■': 

The li< I u id Components are substantially mixed 
Wlth substantially dry components to provide an 

e ^Jij?S^ ely fiu id concrete mixture. The concrete 
-'^|^1© S . SUb ^ ec ^ ^ & AS ™ c " 143 slump test, and its 
M^^MS^^^ e ^^i^B:^ inute intervals over a ninety 
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>;r f Comparative A ; 

■;v-\^vv A . concrete mixture is prepared by mixina 

r in ar substantially dry state about 11 kilo- 
ijj|§l|it? s of Portland Type I cement, about 23 kg of sand 

•• : ^";lSISl^^ le ^^^' :ASTM C " 33 ' about 23 kg of gravel 

* \ comprising particles greater than three-eighths inch 

]r^M< 9 Cm) in diameter - ^ut 10 g of an air-entraining 
Sl^S;:pS nt V s °ld as Grace AEA® by the W.R. Grace Co., is 
V-^-V '-added to provide an air content of about 5 percent in 
10 ¥ ^ e f inal concrete mixture. To this substantially 

homogeneous and dry mixture is added about 219 g of a 
•. ,rf onderised sulfonated naphthalene formaldehyde liquid 
: watr r-reducing; agent known as ICI Mighty 150® available 

V |^°. m the ICI^America, Co., and about 4.4 kg of water. 
^Iltlfe* $ omponen ^f ';' are mixed to provide an effectively 

.fluid concrete mixture, and the mixture is subjected to 
| slump test, according to ASTM C-143. its slump is 
^measured at ten minute intervals over a ninety minute 
' period. The results are compiled and provided in Table 
20 ^,l UIldeir column Comparative A*. 



mi' ' 



; : V. - 
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pity,"' 

£ I-'; 7. 

;;.*-- .- .- • , 


TABLE I 


■'" ' :'{<•'■/ j 




Slump 




Time (Min 


' V Sample 1 
1 V j Inches (cm) 


: ■ '. ■;>■:'. *:-.■>; 

10 


^ TO 

20 ;., 
€7 30 • 
40.: 

■ 50 
'• 60 
, 70 
80 

& 90 


7.2 (18.3) 

7.2 (18.3) 
7 6.7 (17.0) 
£76.0 (15.2) 
7\; 5.5 (14.U) 
5.0 (12.7) 
4.2 (10.7) 
3.5 (8.9) 
3.5 (8.9) 


• • • '. "" '■/>■*■'.? ■'. : 

• : '\ ! X^V%'-V 
• • . ■■■'v. 


*Not 


exarapie ot une invention 


» ■• :. :-'-<* < 

• • • 7 \'\ 

: is 




The data in Table I illustrate 



Comparative A 
. Inches (cm) 



7.2 
6.0 
4.2 
2.7 



0.5 



(18.3) 
(15.2) 
(10.7) 
(6.8) 
(6.4) 
(4.3) 
(3.8) 
(1.3) 
(1.3) 



^°^ ciret ^ fixture prepared according to this invention 
.•«. , (Sample 1) retains its slump after twenty minutes, 
II better than concrete mixtures (Comparative A*) of the 

/ same composition, but which do not incorporate the 
20 , wa ter-soluble polymer composition (hydroxypropyl methyl- 
; /cellulose) in its preparation. 



. - ':■ Example 2 

^admixture "A" is prepared by combining 
>f hydroxypropyl methylcellulose 
f a hydroxypropoxyl molar substitution from about 
about 0.35, Tand a me thoxy 1 degree of substitution 

■'- : ::^^^I^ 0nt 1 4,- t °'^ about 2 > and a viscosity of about 
■]:■;;; •;7^^^^^« n tipoiseis^measured at 20°C as a 2 percent solu- 
^ :--;-'7'7i^^^^^Ssoid^ : as7Metho'cei <9 7K4MS bv The'. Dow chemi^T romn» 



, asTMet^ocel : K4MS by The Dow Chemical Company, 
" 219 . 5 g of a sulfonated 77 
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• formaldehyde condensate water-reducing 
'^fager®Bold as ICI Mighty 150® by I CI America Company, 
;V?-.:^d,v^2fg^of a silicone polydimethyl siloxane anti- foaming 
agents sold as H-iO Anti foam by The Dow Corning Company. 
^^TOei^quid .-" admixture • • is - a dark-brown thick syrup-like 



■ }K^'^;' 3 Liquid admixture "B" includes a viscosity 
: ['['^r^d^t : ^and is prepared by combining 1.65 g of a hydroxy- 
propiyl?.: methylcellulose having a hydroxypropoxyl molar 
10 subsititution from about 0,1 to about 0.35, and a methoxyl 
; degree of substitution from about 1.1 to about 2, and a 

. ^ ^ at 20°C as 

: ; a 2 percent solution sold as Metbocel® K4MS by The Dow 

\ Company , : 163 g of distilled water, 219.5 g of 

15 a|sulfo|iated naphthalene formaldehyde condensate sold 

as ICI Mighty 150® by ICI America Company, and 5 g of a 
silicone anti foaming agent sold 

!• as H^IQ^ Antifoam by The Dow Corning Company, and 15.4 g 

of isopropyl alcohol. The liquid admixture is notice- 
20 ably less viscous than liquid admixture "A". 

A concrete mixture, Sample 2, is prepared by 
mixing together in the substantially dry state about 
11 kgr^o f por tl and Type I cement , about 23 kg of sand 
~ : ^ .Jaccejxtable under ASTM C-33 , about 23 kg of gravel 

25 -comprxising particles greater than about three-eighths 
"mch|(0,,9 cm) in diameter . About 385.2 g of liquid 
, a<^^tnire "A" is added to about 4.4 kg of mix water, 
and JH&is liquid mixture is stirred into ther sub;s tan- 
^xally^dry solids mixture of cement, sand, and gravel 
3 0 tofpripVide' . « 



an effectively fluid concrete mixture. 
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. ^\V-;-£v.,. The concrete mixture is subjected to a slump 

/^^^test according to ASTM C-143, and its slump is measured 

Xt ten-minute intervals over a ninety-minute time 
/;^^; ; period. The results are compiled and provided in 
•■^S^^Tabie II under column Sample 2. 

: /4f,,V A second concrete mixture, Sample 3, is - 

vv : f$> prepared as above and 403.7 g of liquid admixture "B" 
. is added in the same manner as in Sample 2. The concrete 
mixture is subjected to the slump test. The results 
10 I aire provided in Table II under column Sample 3. 

Comparitive B 

A concrete mixture is prepared by mixing 
^fp^gether in a substantially dry state about 11 kg of 
: u<portland Type I cement/ about 23 kg of sand acceptable 
15 % under ASTM C-33, and about 23 kg of gravel comprising 
particles greater than three-eigths inch (0.9 cm) in 
^diameter. To this substantially homogeneous and dry 
; / mixture is added about 98 g of a liquid water-reducing 



agent known as Mighty 150®, available from ICI 



20 ^ America Company / about 4.25 g of an air-entraining 
: agent sold as Grace Air Entraining Agent by the 
W. R. Grace Company, and about 4.5 kg of water. The 
|g components are mixed until an effective concrete mix- 
. ,|S||&e.is provided -r The mixture is subjected to a slump 
25 V, test according to ASTM C-143 and its slump is measured 
/r . y^'-'f 5 /• ten-mxnu te.;intery al s over a ninety-minute period. 
yV The results arejcorapiled and provided in Table II 
J|uurider coiumn^eb^ - 
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Table II 



Slump 



Sample 3 
(With Liquid 



-Sample 2 
(With liquid 
5 vc, ^ ime Admixture A) Admixture B) 

y( Minutes) Inches (cm) Inches (cm) 



'■ 10 
, : 30 

10 40 



Comparative B 
Inches (cm) 



7.5 (19.1) 6.5 (16.5) 7.2 (18.3) 
7.7 (19.6) 7.2 (18.3) 6.0 (15.2) 



7.7 (19.6) 7.5 (19.1) 4.2 (10.7) 



7.7 (19.6) 



7.5 (19.1) 2.7 (6.8) 



7.7 (19.6) 8.0 (20.3) 2.5 (6.4) 



70 



80 




15 - 90 



8.0 (20.3) 
7.7 (19.6) 
7.7 (19.6) 

7 .2 -^18.3) 



8.5 (21.6) 

8.0 (20.3) 

8.2 (20.8) 

8.0 (2023) 



ft . Not an example of the invention. 



'3* ••••• 



1-7 (4.3) 

1.5 (3.8) 

0.5 (1.3) 

0.5 (1.3) 



The date^in Table II illustrate that the 



-<4 ; '.' : '3-v/< 
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M^t^s invention (Sample 2 and Sample 3) retain 
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thei^effective fluidity better after twenty minutes, 
than; a concrete mixture Which is not prepared by adding 
tie admixture of this invention. 




mm- 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS 

1. An aqueous admixture composition suit- 
able for preparing effectively fluid concrete mixtures, 
said admixture composition comprising 

(a) a water-reducing agent, 
5 : ? (b) a water-soluble polymer compo- 

sition, and 
(c) water. 

2 . The liquid admixture composition accord- 
ing to Claim 1/ further comprising 

10 ^: an effective amount of an anti- 

foaming agent. '. 

3 • ;^ The li<juid admixture composition accord- 
v-;.ing to Claim i or 2, further comprising a viscosity ^ 
^reducing agent.; - ; 



15 



4>; 4 - ; The liquid admixture composition accord- 

ing to Claim 1, wherein said water-soluble polymer 
composition is a water-soluble cellulose aether ^ 



.The liquid admixture compos l tion accord- 



rr =» agent is:an;^icoho 1 6r^iTOlioi , " ; derivative 

'ii- '/' -V , - •' >...* > ' . 
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6. The liquid admixture composition accord- 
ing to Claim 5, wherein said cellulose ether is a 
hydroxypropyl methylcellulose, and said viscosity 
reducing agent is isopropyl alcohol. 

5 7 • Tne liquid admixture composition accord- 

ing to Claim 2 or 3, wherein said water-reducing agent 
is a sulfonated naphthalene formaldehyde condensate, 
said water-soluble polymer composition is hydroxypropyl 
methylcellulose, and said anti-foaming agent is a 
10 silicone polydimethyl siloxane. 

8. The liquid admixture composition accord- 
ing to Claim 7, wherein said viscosity reducing agent 
is isopropyl alcohol or triethanolamine. 

9. The liquid admixture composition accord- 
15 ing to Claim 8, wherein said water-reducing -^ent is 

present from about 20 to about 60 weight percent, said 
water-soluble polymer composition present from about 
0.1 to about 0.7 weight percent, said anti-foaming 
agent is present from about 0.1 to about 5 weight 
percent, said water is present from about 40 to about 
80 weight percent, and said viscosity reducing agent is 
present from about 1 to about 5 weight percent based on 
total weight of the admixture . 



20 



25 



^tsW:^ 0 ' T ^ e lio^id admixture composition accord-' 
ing ^ im 9 ' herein said cellulose ether is temporarily 
crosslinked with- a^ia^^yde. 

ii^^v^' The 1 ^^ u ^ d admixture composition accord- 
: ^:S^^^ m :10 ' •■■ wherein said dialdehyde /is glyoxal . ; 
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12. The liquid admixture composition accord- 
ing to Claim 11, further comprising an amount of a 
hydroxide Composition sufficient to reverse the cross - 
-linking of said cellulose ether. 

3 The liquid admixture composition accord- 

ing to Claim 12, wherein said hydroxide composition is 
ammonium hydroxide. 

,14. A process of providing effectively fluid 
concrete mixture, said process comprising 
3 (a) providing a solids mixture of 

(1) a cementitious binding agent, 
f " and 

(2) an aggregate composition; 

(b) contacting said solids mixture with 
3 a functionally effective amount of 

an aqueous admixture composition 
as defined in any of the preceding 
claims . 

15. The process according to Claim 14, 
D further comprising 

(P) contacting said solids and aqueous 
admixture with an additional amount 
' of water /sufficient to provide an 
effectively fluid concrete mixture. 



*16. In a process of preparing a concrete 
mixture by : pxovxding a solids mixture having major 
amounts of a poarse aggregate compos i t i on and a fine 
aggregate composition , and a cementitious binding agent 




agent and water, the improvement comprising incor- 
porating a ^functionally effective amount of a water- 
soluble polymer composition into said solids mixture 
whereby vtiie ^resulting concrete mixture has an extended 
time of effective fluidity over a concrete mixture of 
the same composition prepared without the incorporation 
of the water-soluble polymer. 

17. The improved process according to Claim 

16, wherein said water-soluble polymer composition is a 
water-soluble cellulose ether. 

18 . The improvc-d process according to Claim 

17, wherein said cellulose ether is a hydroxypropyl 
methyl cellulose ether. 

19. The improved process according to 
Claim 18, wherein said cementitious binding agent is 
Portland cement, said fine aggregate is sand acceptable 
under ASTM C-33 , and said coarse aggregate is gravel 
having a majority of particles having a larger diameter 
than the filter material particles. 

20 . The improved process according to Claim 
16 or 19 ' ^*|l?f in the water-soluble polymer composition 
is a substantially dry powder and is intimately Inixed 
with the cementitious binding agent, and said' intimate 
mixture is then mixed with the fine aggregate and 
coarse aggregate. 

_-....; 2 J-)s,;;V- The improved process according to . 
Claim 20 W**™ said water-reducing agent reduces the 
amount of w'a|er required in preparing an effectively 
fluid concrete mixture by at least about 12 percent 
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compared to the water required in preparing ari'equaily 
effectively ;iluid concrete mixture without the 'addition 
of said water-reducing agent. 



10 



15 



20 



22. The improved process according to 
Claim 21 wherein about 1 weight part of said Portland 
cement, from ^about 1.75 to about 3 parts by wei|ht of 

. said fine aggregate, from about fl.7S to about (3 parts 
by weight of said coarse aggregate, from about ;o ;':3 to 
about 0.7 parts by weight of water, from about 0.3 to 
about 3 percent by weight of cementitious binding agent 
of said waters-reducing agent, and from about 0.01 to 
about 0.1 weight percent by weight of cementitious 
binding agent of said water-soluble polymer are employed, 

23. A concrete mixture of any of the pre- 
ceding claims wherein said mixture has a slump value 
closer to its initial slump value after twenty minutes 
compared to the corresponding slump values of a con- 
crete mixture prepared without the incorporation of the 
water-soluble polymer composition, said slump values 
being measured according to ASTM C-143. 



24; improved process of Claim 21 wherein 

:said water-reducing agent is sulfonated naphthalene 
formaldehyde condensate. ' 

DATED : 27 March 1986 

PHILLIPS ORMONDE AND FITZPATRICK 
Attorneys for 

THE DOW CHEMICAL; COMPANY : 
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